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(57) [£*|] - 

.mb] ffi**cDRtx?««KCDKjaffl-r*fc*. 

■y f - A £;&fcl*-f £ #> fcKrBJt*^ yPfttSlOWt 
&nfc*— O***!^— !f6 2 0 <h, MlSt^y Hrt 
fcttDtttt&n*WJ>fc< it> lffll©Jt*ffl»6 4 1 , 6 
4 2t, RKStlfcl/- tfh'-A£'>&< it) HSWft 




1 

fctMBt*^* Hrt^isotttf ^n^Mf-©^^- 

fcttiggt. 

swsnfci^-if tf-A£'>&< t& n@©ft&tijsgtc 

ft^o T®#t £ it *© * D ^ ^ a v y X t &ffi x. . 

tfriHi/— if twE*»:< t*> imvftMmmtvmm 

2 ] iitf!H'>fr < t 1, i m<z>x.&iiimmm& 
-© u— tf zm-vmmtzimntzm-vmkmm 

t. KfBJB-Ol^— *f*5ifc^©eill*£ttl*nfc«:=:© 

^ p. 

[1*^9 3 ] ttEM— XtfJB— ©3fc*tHS©** flies 

*R3t*m»*«wrr* c t *ttat&-r«M&g 2 is«e 

©3fc*^y H. 
HMWN] tffE3fc*^v FtfSSfc. tfrEIB-©*fc 

&ffl3§©w#J tr « 0 # 6 ft &. h 5 3/ * > £08 O^ER 

i;*ia©3tt*a»s*Afc c t t? zmam 2 e 
m<nyt^y H. 

[»^5] WBE3t*^y FtfS&fc. t-H-»* 
KreJS— RUCJBziwu— y«tttEt-H-»i' 
©JB-1B±fcft0ft»6n. WE3l61*ffi»3ft»'ttEt-h 
•> > t? \z& It « iiflESfS-©® £ it A fc!S— ©ffi± fclS 0 
tttt^ft. ttBl'-tfWttltffltltfEfcHiS©*®*** 
S±l^-Brt (c&g-T * <fc "5 \z bfe ut ***tr*fll 
&9i2ElR©3ftP^y H. 

[Sl#^6] ttEftttUS*<*-©%ttUiS*5ft 
0, WESB-Rl^JB=©l/— tf«««rEJIfilftHl»*6S:v» 

icaftofcK«fc«iD#jt6nfc'b©Tr**ctft«r« 
[flMwm ttE^tttB««*Bg*iB%tttii«7rft«c 

6 E*©**^? F. 
[«#JS8] l&EJfc*^? I*E*-©* 
*m»©W« D S ftfcMf-Rtf MSH© + 
>yfflJI6ttai«*«*fc - £ ft«r*fc-r«BI*« 6 Ett 

<Dft¥'W F. 
[StJfcJB 9 ] WE3tt»W«^«fE V— !f©*»H* 5 

*»*3H6E«©3t*'Ny F. 
[flfcfrn 10] KrE I^— If fttf ttE4«4 < £ t> 1 <B© 

fcus##ra«±K:*Dttw-&ft. ^stc. «rE3t* 

H*^EU-if>€>©ti}E^— ©L — If tf 



(2) #^¥10-2 8 3 6 5 2 

2 

-Afc^riftteft-T-SfcJ&tttEW'— tf fcWE^ft < £ fe 
1 0©<ftffi»i©llIlK:B[»)#»t6nfcKltffl*fll*.fcc 
tft«»fr*»*SlE«©3t*^s/ H. 
[fSjRJS 11] MEfittffi*»aMM>fc < £ "b 1 «©3t 

ft*Ctft»«t"r-SIII*flll OEtOJWw F. 
[flMHI l 2 ] frE'>ft < £ t> 1 fi©3«tttti»«<ME 
MS-© U— if* 6»-©B«ifc**»nfclB— ©r>£tta» 
£, WE«— ©l/— tf*»6*-©E«t*J*»nfc»^© 
10 3t*ffl»t*»6ft*Ct*»«t'r*l»*5|l OIBt© 

mntmi 3] ttrE*-»tf »=©#*.«»©** a* 
H*i83t«Hi»*«is-r* , b©T**^t*w«tr* 

WsltJSl 2E«©3t*^v H. 

1 4 ] WE3t*^y F**2f 6 fc, UtrESSi-© 
3C*ffl«©W«fcaDft»t6nfch5y*>y«©JBH 
R^*ia©3tt«lii»*$trct*«f«i:-r*l»*Jll 2 
E«E©f6*^-7 H. 

[fltJTOl 5] WEft^y WBU-lf 
20 ©««fc*0#»t&nfc«**«3t«tH**«Afci:i 
e«M»tf *W*^ 1 E«©3tt*^y H. 

[»*JS1 6] ItrEJt^'sy F*»4 5t. WESI*^ 
nfc tf tf- A * 3 *© U— tf tf— A 

©3 e-Afflmsfft^t, 

WEJB-R^JB— © Is— tf tf- A SrlKft:±f'i^«S-&-5 

fc*o^i/>x^(i^fcii^ai:m*aiffi 

«©3t^y H. 
[if 1 7 ] HflEft^ y H#S6C, tfrE^S-R 

i;jg-©w— if tf— Aw^faieftsrfT vi. -tnewtr— 

30 A*WE**»U>>CK:iRl**>-&*fcft©S5— 
Ctft«r«fr*BI*fl|l 6E«©3t^y H. 

1 8 ] snE^-Rt/fs-© tf mamma* 

A= (D t +d) t a n <t> t - r 
Cut:, A=JB— a^JBn©l^— *fM©IWHI, D t =l^ 
— tf©ttl*BS£*D^5AU>Xt©iaiRi. d=S9E^: 
tUSi©^® £ ME U— If ©WEttWiB £ ©M©^jii^ 
Hi, r =«E3fc*WS©* &&fcttE*— ©I'-- tf £© 
HD©EfK. -tLT*,-=WE«-©I^— !f*»6©*»tf 
40 -A£WE*n^5AjJ»6«rE3t*ffl»t|ft3&»5ll»fe 
-AtfflMCMTJ&O. KJEJB— ©U— tf***6fc, 
WEJB--©U— !f J:0t)mE3tt«W»*»6i8^tt«K* 

sutswat-ramaJBiE*©^^? h. 

[W^l 9] Ml — ©&-gS:#T'53l — © I- — If tf — 

a ^mttr % tz tb \zyt¥^ v h n \zvl 0 # it 6 n/t jb— 
©*##u— tf£. 

jB-©*fis*-r*JB^©u— tf tf-Aftiwt-rsfcft 
1ft. 

so i>tt<£'bia*ia**-r*«!-R^*^:©3it*m»T* 



3 . 

gs— © v— *f& *>%i—<DmMz> t c 3 KStw- ?>nT&£ 

*>©£. 

lciS]^-3TlElSr$#?)fcii)©*p^7Al<'>Xt*4i 
A, 

©ass ic w- £ r it u— 9 1 f - a a*-*- n-^n tfiESS-R 
o. 

WE3t*^v K*»S6K. WEI/— yowaKiK^en 

ME*M ^ nfc U— tf k*- A £ 3 #© U— 9 s bf- AK# 
#J^£fc#©3 t'-AffllHlifTte^ RtfWEJB-R^JB 
ZKOV— tfk'-A<£r«#:±JC^S-a--5fcJ?)W*t^)P> 

[M$)|2 0] JB— ©Kfift^T**— ©V— *fbT — 2C 

tt>ia*i8s*-r*SB— ©jtttfflS'cft-aT, n 
EffS-© l^— tf AWE*— ©3fctttti**» & «-©hs«k 

fflSa>SSS— ©K«t~**>tt*«fc3fcU £e>tciifrE3S 

-Rtf*p©U--tfiWE*-©3fcttffi»i©ni!l»*M 31 
ESS— »r«8=: ©ttfift#r*Kltl'— tffcf— A#ttE 
SSI— ©3t^tBS§l-(6]»^ <t "5 »ct8:j£-r*fc»i>©ftrE?B— 
©3t»W«t. 

ttEfc-w^wwwwiafcttDttW'&ttfc b?v*> 

^ffl©»r:aLtfJ(l=©3t*ta«t. 

£&f W— tf bf- A S«rE3ttftm»fc|Rja»r> TBiff * 

he if ©*»&»» 6 nfc#«ttiwetta» t - 

liffEifeWS tlfc U— tf b'- A £ 3 *© U— tf b:- A left 
- © I/— 9 s tf- A £i&#± IcJS&S tt* fc* ©*tft 1/ > 

[»*js2ii *-©««*#■*•**-© i'— y-'f- 

A GlkHt 5fc© y H W©*«±K* 0 f*»fc 

fcflrE3G*^ 7 H OttB*R±K* 0 tttt 6 *lfc^- 
©*»(*: U— tf i, 

HE*— © 1/— 9 1 tf- A 6R»t £ fcs&KlftE 
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*PR*#-r*JB— ©3t*ttl»* , R«b. WEJB— ©y«ft 

tb&#t&E3§— © U— 9 t * i e>^— ©^Bttci5^n-5 i <*: 

t>fc, ttE*-©3fcftm»!^EJS=©l'-- : ifrt»S*— 

©EHC4J <fc 5 K b fc WE^WSf 1 y ^ t . 

«f EJB— ©3t*lB»©li>ii#IK«l 0 Wit £> nfc h 5 -7 * > 

^ffl ©«=Rr;j(IEa©3t* W» t . 

R»tS nfc I/— tf If - A fcttE«-Rtf»-©*fifctil» 

tc^oTISIt)fS-ti--5fc©©*a^7AU>Xt*<e 

A. 

«iep— !fft^ttE**a»©miH*. t»E«— ar^SB 

-©^iSr^r-r-SKM^-ift'-A^tt^nSUE^— 
Rt/^- ©5t^tBS§tc|6]*'> 5 «fc -5 fcia:J£ b t> ©T* 
D, 

tfbf— AS: 3 *© 9 s tf- Al£$HM-r& 
fcifc© 3 fcf— AflJHtfTte^. RtflitlEfSi— RtflS— © U 
— 9 s tf - a £• ± i- & m 3 * * © *f ft ^ > X * (i 

[»M©BIB«:KM] 

[0 0 0 1] 

[SH±©?iJffl^S] CD-ROMS^S! 

b, AD*srn«. s&sfts.uTOauHCD -rom 

[0 0 0 2] 

[fifSfe©^] hT : -<X^©E'tfe^*S: 
6 4 0 *#AH' h^e.J;Ci^:#^^^/W hS«*T?lt 

^fitt^y^^t'x^xi' Xi7 (DVD) ©fc*i'^* 

* -p fc^ati^^ x ^ ± fci o H7- ? xtt tr y 

[0 0 0 3] ^©^©x^X^^K^Bl^fc*^^. 

3 5 nm~ 6 5 0 nmtt^iftfiWk— 9-'t^ 
□ 0. 6 (NA) ©*fftU>X*fflV»fc5t*'Ny 
%$nfc„ n©J:5<e3t^y H*»ifi-r*±T©S* 
WHIftttJiStAyifftV**)©*:***. ^-l/T. /h«ft 
U— 9 f R^ie^P^©l'>Xli^i-fn i t)Ttf*fC43ViTA 
#f*Jlt3&«Te*. ±Jfi©J:'5«t3t*' 
'sy Htt4©/hX7|?y h-th-f XCStJl>T^3|6©<£«K 
CD - ROMx^Xi7S:®£*-St-5fcJ6fCtt^rSl^t^-5 

[0 0 0 4] 



(4) 

5 

5 ftft^'Vy HfcM3^TjfcB6 3 5 nmO|-ffl 
hit-f XttO. 5 3 v-f irn^— hMZ 
MMXteO. 7 l v^D;*- WU£&£>. m—<DM 

S/KSffll^, -t-OD— #teflfcft7 8 0 nmOU— tftPP 
ISO. 4 5NAffl^U>7:*giL. (fc*<Wt9S'sy 
h*«6 3 5 nm©U— Vt. 0. 6NA©M^l'>X&g 
flibfct>©T$>&. 
[0 0 0 5] *5£BJIC43^T«. Tt^-y HJC^T^c: 

— tftm^ZZiitTZ. &&&.ffi\ZlS^T, Wx.\*X. 20 
BttVMM 7 5 7 1 9 7*tTte. *— JMHbRBfc*SV» 
T2101/- ♦f^ 1 y^'*fflV»«C:t39ME«*nTV»*. 

[0006] Hit**B4ettJK4 73177 2#ice«e 

-«i|&iLT^5 ( U-if /^tliSe 6 8 ^StStf 
If— A 7 OteaD*— hU>X7 2RU!*ny7A7 4 

*aiibT*r^v>X7 6ic«toj«^7 8±icss^-r 30 
a. *f«ii'>X7 6fivy^>y h&tfa-oi/S 0£gfil 

bfclKSlttMf 8 2F*3t-*5^T±T»JBL^«l^(fiIt^l!lT 
£5<fc?l;:&oT^-5o JG^y FflMfc*8MHiUib 
1f^>8 4 t^3n-5. n'J^— hU->X*7 2« 

h«=»fi/ ( 2 x N A) 

[0 0 0 7] .m2\tu— ifs.^ae«6 sowm** 40 

8 6Rtf*WS9 0a»#Bk-h->>* (K^/tt^ 
ft:) 8 8JtfcfltDfttt&ftTV>*. &tti§§^-;/ 7 9 0 tt 

7^8 6 ttt- h-»*©«BK:ttijttttsn. unict 

i^fcft^T^i. ^©fcHWHM 7 3 1 7 7 2^fc 

^u/^W^EB^tia. J?iJco*a^fWF^4 7 5 7 1 9 
7*H4 2<B<D¥3M*l'— tr"£flH>fcU— tr":fc«}:tftftttlg 50 
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B£M^bT<^-5. 

[0 0 0 8] H3ttiOJ:5ftW tfRtf&tti£g<D- 
O^^-TfeODTfe-S. 2!m<DV— tf8 6, 8 8ttt— h 
->>i7 9 OGDlfS— ©BfcBtOWtStl. J 5-©b-h->> 

g§9 2**aO-ftW6tl*. cca^iwn:*^!. 

*a*D^5A]6»6jS^T<«ia»rlf-A»aH30Z:-3 
8 6Kl»JiS-raElWbf-AT»0. fi»R9 1ttl/-!f 

£. ASWfctt. 0 . 4 3 6mmtW. 
[0 0 0 9] i4tt2I<DI/- tt-y-f 1 6R&7 8 t 
&il&ffiSf 8 2€<T-r**H«fl ! lF*4 7 5 7 1 9 7fC 

-^©@#rfc?-Atei? : 3ib< ttRTH^-rSi'S 

&m§g8 2 ts^rr set b*>bfc# 

6. fttti#&K>^ftlft 0 . 5mml:i^>T2fl(!)l/-lf 
7 6&.tf 7 8O#>«rtt^tH8g®4 , '6$iJc:«t04-A^n-5 

ytmfr*>'j>tn< tho. smmBtnsittc&a. 

#ftU->XlC*5W-*'ft£»M&£^tt. <S0. 2mm 
[0 0 10] 0 5tt2lOl/- If 9 4Stf9 6 £*Tf 5 

s&K*j©tfc*s£B*sbTv»*. doggier 

T. 9 4jWt»?ft*£. iSa&br— 13fcH 

tff (+ 1 diffracted order ) TkXf - 1 ^C@Sf (-Id 
iffracted order) tUZ>£ -5 \zmffi2tl2>. + 
&rtf-AtttftBi»9 8±ICA»T^>. U— !T9 6A«tt» 

sn*t. igat;— o o 

[0 0 11] 

IIHB*j!?«T*fc«>0*SI:) Sftofc&S 

E13~0 5(;^bfcJ:'5fte!3l5S^ 
[0 0 12] — *JfijlBlC*V»Ttt. ^-^co^iii^m 

-A©ifl[Bcfitt*»a:ofcatfioja**tii«T*fc 

[0 0 13] 



(5) 

7 

•Tfc©T-&s. 2ioi/-ff7^6 i oar;6 2 0(i 

b-h->>ir 6 3 0©— flffi±tc^9fl-tf <=>n*>„ k — 
h->>^W]l±®t'«. 2<@©Eg&|g&mi§6 4 1 , 6 

$tl^n£ 2 6©^— lf^y7fr£©— ^©l'— 1f£ 
(lasingpoint) ffl<Dmffltm&-$~2>&o \ZWt%.£tl 

s i n (EiWi) =i&*x^m^&|gc io 

9S&S© U— If f- A#J; 0 *i*</>ia#T& ^WTS Z 
t\Ztt&. U— ^6 1 OttU— tf 6 2 0<75jfefi«tOS^ 

38£©P*S]©m8tte, !f^y 76 2 0 £-*©*iHtttH 
gt©ffl©^l!IJ:D$g<fc*». * 

S6 3 5 nm®l'-y ! 5 : 77 r tM8 6 0 nraffll/- tf 
f7^I*Stl5. ^©SSS. 6 3 5 nmU-ifW 

W—tfXtf-;/ ha*jgj$£ft5. 8 6 0 nmffll/- 

[0 0 14] C©g«a*Jfc¥'N? FK*«r>THl©3S« 
6 8©fti3»)(:ffll»6n6t. i03t*^y Ktt««* 

© U— tf SB** S 2 <@© tf gfi'vro^HUOl-©^ 

[0 0 15] ^ttligtt^?.{'> ttflOWfc^aofcttiJlFP 30 
6 4 31^6 4 4 4^^^1). zn^OMMtflfoMl- 

jgjt^tlfclHifft*— A£7K-r*>CD-C&£>. jg^&*a7 

[00 16] 3 t-A h 5 ? ttfiM*K» l/T 

1©DVD81^»- k'-A£fflV>3fc©T&»3. <fc 9 

2 41© W—tf PSiT Kffl V»te£< J8 < T 

SOtttt 6*1*. fcWrlWfctt*— © If ©***«tt{fc 

[0 0 17] 0 7 te£©5gSB©#S:r©|?flg0!l£:7K-r : fc© 5C 
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10^7 2 0A^k-H->>^7 3 0 JtlC^ Dtttf £fl 
-5. JtL-©is*»lfttil8 7 4 i*5firr*«ffl»^y77 
4 Ottk— h->>^i'H— ffl-h»cmt)#ite.na. -*-© 

•tf fctftfflj|*|E«-r*iHI**»:V»&*. J: t> Jftttfctttifi 
-Witt 6*1*. 2«0l"— »ff i y7W3£*fc*£tMB7 5 
0CBl/T»*MtttlT5. iSfctt, V—^ff-yf 

l/fc^T. U— tf 7 1 OteU— tf 7 
2 0«k0ftV»«ft*Wt5. 2^©ttflae<)fct&m3St : f 7 
4 2Rtf 7 4 3ttft*dftW— !f^*- J«fc«J:0»ia* 

n& 3 k-A h5^^>7tcfflVie>n-&. fss-©&Ha§§ 
fc* tc 2 @ ©#&# v— tf ©jfiTJ-51 o ttn e. n-s. 

[0 0 18] 08te^H©Hj&0J©±H£^Tfc©T$> 
-5. 2«OU-!ff';^8 1 0&tf8 2 OttftWS^y 
78 3 0±C«DWt5n5. «»ttftHftiti«8 3 1 tt 

g§^-;/78 3 0©aEffitCtt. giJ©^tH§§^>v78 4 0 
ttll/TV»6. H©«aJ«8 4 OCfcffifctt, 2ffl©B9 

*istfcttif§8 4 is.j/8 4 2Wft^^ns. cne. 

2@©&fflg§8 3 O&tf 8 4 OttU— if 8 1 0©?£tt<h 
C9^fS^tHS8 4 1 ©tptoft*^— fflSrfcT.t'SKS^iJb 
TV>5. ra«ft*51BJ±U— tf 8 2 0 <h&tf}§§8 4 2 to 
ffllC*>8Sf83n*. IH&|5B&ai§§8 4 1 t*B9*|Bttm» 

8 4 2 J:0*Olftm»^-y7OSa»*»6J:0jav>ffi«tw 

2J:D*^«*felftltT*!^&'C**. ^t±lg§8 4 0ti 

B9 tc*3ViT«t o«t<^-rao, -?-©&mg&©jEffiRtf 

^©^SK^Tfl-dLTV^a*, — 3£AffiK:fe»t«> 

[0 0 19] 0 9ttdne.2©©^tB§§8 3 0R^8 4 
0©«ifi*»UTV»*. ^WH8 3 0ld^[6]bfc^ag§ 
8 4 0©4 5 SB 8 6 OIJ. iSS8 5 0T*tffiC»t3T 
±W* \Z V— tf f- A £E W-T * 5 5 - 1 LTf^ffl S * 

>X8 5 3 «fiKfik*-A 8 5 2 Sr^Wgg 8 4 1 KI«a*» 
fc-a-attfeK:. «tt«K-A8 5 1 «ttttl»8 5 2 

7©fc*© 2 flatttttX? 8 4 3 Rtf 844 fe^A/TTH 
*. cn6 2«©tt'W»8 3 ORtf 8 4 0tt^R'J-H 



(6) 
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mm S3 os.cX8 4 oo&m^ii^ 

t-gft o fc 'J - H tC 9 -f -fJ&KS n-5 . 
[0 0 2 0] 01 Ote^fgWCDft^'Vy FW— 2£*60<Jft 
tkLTV>£. U— tffttfftWSH 1 1 5 4 14, U— tffcf- 
AftSfcT-A&^l 5 lfttf*n2f9Al/>Xl 5 2 K 

h*-A (ffcto*. 0#0 t'-Ate. 57-1581CS 
lt$n. S5t»ftl/>X1 6 2 (CiDJ«^l 6 4±C 

U g«l 5 4#t'-Aftft$|U'>Xl 6 2t:iifi&|p)75> 
tt%>U>Xl 6 2£jIiHU 5 7-lCK*f£*lfcl£. * 
e.©[lltlft 4 -AtigSl 5 4 ©ft^JKl&ttSlfcttiiii^ 

CDj&jUti— A ft^js-f s . 

[0 0 2 1] 01 1 te^-tfM©^&iA#<h*<7>J;3&*> 

T»& o tz.ft ft fc SBH ft ST t> CD T* £ . 
[0 0 2 2] 
Hi] 

r 



t a n 4> i = 



Dt +d 



[0 0 2 3] 
H2] 



t a n <t>t = 



r +A 
D L +d 



[0 0 2 4] 
K3] 



tt^JBJHT= 



A 3 



s i n 0 1 



S i 1101 



[0 0 2 5] 
H4] 



:.A= (Di +d) t a n 0, -r 



10 



20 



30 



40 



[0 0 2 6] m&r = 1 mm. Sg«|d (U— !f7 1 0, 

81) = lmnu 8gB|D l = l'r-1fCQ;fettfflrt>£7frndf5 
Al/>Xl5 2tT©i» =6mmlca^tl>t. * 
, = 8. 1 3-* CO/Rft^-SCt^T^*. tS^BWT 

<#oy5A£MHJfcfJcwiiB*) »4&fc*ftA. = 6 3 
5mmftfflV>Tjfc^£n. T = 4. 4 9 um^^ Stl 
5. *,tti3ftffl^TW-J|C*n. 11- 0 4° ##5 
n§. M4A=0. 3 6 6 nmtLT^?)^. A, 
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, = 6 3 5 nmS^A, = 8 6 0 nm#«fflV>£ft-5 1 b<£ 

ifib3t#SCft«IJar*l80fflv»*i:t*»T**. 
[0 0 2 7] 01 2\tU— 9 s 6 1 O&tf 6 2 OfrS-tn 
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